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ABSTRACT 
 
 
 
 
In this thesis, a new problem of arc routing for a fleet of vehicles in waste 
collection is studied.  Objectively, this study investigates the effect of external factor, 
precisely the rainy weightage to expect the optimum routing cost and the number of 
trips for a fleet of vehicles in domestic waste collection.  Although the rain is 
considered a crucial factor in Malaysia due to its ability to change the demand 
behaviour, consequently increased the quantity and trips, this factor has never been 
studied within the context of routing problems.  Thus, two problems namely 
capacitated arc routing problem with stochastic demand (CARPSD) and capacitated 
arc routing problem with delivery time window (CARPDTW) were formulated to 
present the vehicle operations in waste collection.  In general, conventional CARP in 
waste collection lies on undirected network graph, where a vehicle starts with empty 
capacity at a depot, performs pick-up of the customer demands on a set of required 
edges and ends at the depot without exceeding its capacity.  In order to produce 
optimum or near-optimum solutions, constructive heuristics (CH) with several 
techniques such as modified path-scanning, switching rule, route compactness rule 
and shortest route rule are implemented.  The performance of CH is tested on four 
real-life instances and a set of established benchmark dataset.  In conclusion, the CH 
is able to produce optimum or near-optimum results in terms of routing cost and trips 
for a fleet of vehicles within a very fast computation time and is stable without any 
variation when compared to other methods, such as tabu search, reactive tabu search 
and column generation. 
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ABSTRAK 
 
 
 
 
Dalam tesis ini, satu masalah baru laluan teraruh bagi sebilangan kenderaan 
pengumpulan sampah dikaji.  Secara objektif, penyelidikan ini mengkaji kesan faktor 
luaran iaitu pemberat hujan bagi menjangka kos laluan optimum dan juga bilangan 
trip untuk sebilangan kenderaan dalam pengumpulan sampah domestik.  Walaupun 
hujan dianggap faktor kritikal di Malaysia berdasarkan keupayaannya mengubah 
corak permintaan, seterusnya meningkatkan kuantiti dan trip, faktor ini tidak pernah 
dikaji dalam konteks masalah laluan.  Sehubungan itu, dua permasalahan iaitu 
Masalah Laluan Teraruh Berkapasiti Dengan Permintaan Stokastik (MLTBPS) dan 
Masalah Laluan Teraruh Berkapasiti Dengan Tetingkap Masa Penghantaran 
(MLTBTMP) telah diformulasi untuk mewakili operasi kenderaan dalam 
pengumpulan sampah.  Secara umum, MLTB konvensional bagi pengumpulan 
sampah merupakan graf rangkaian tidak teraruh, di mana sebuah kenderaan bermula 
dengan kapasiti kosong dari depot, melakukan pengumpulan permintaan pengguna 
bagi satu set penghubung dan berakhir di depot tanpa melebihi kapasiti.  Bagi 
menghasilkan penyelesaian optimum atau hampir optimum, heuristik konstruktif 
(HK) dengan beberapa teknik seperti modifikasi imbasan-jalan, peraturan pertukaran, 
peraturan kepadatan laluan dan peraturan laluan terpendek telah dilaksanakan.  
Prestasi HK diuji terhadap empat kes sebenar dan satu set data piawai yang telah 
terbukti.  Kesimpulannya, HK berupaya menghasilkan keputusan optimum atau 
hampir optimum bagi kos laluan dan trip untuk sebilangan kenderaan dengan masa 
komputasi yang sangat pantas dan stabil tanpa sebarang variasi bila dibandingkan 
dengan kaedah-kaedah lain seperti carian tabu, carian tabu reaktif dan penjanaan 
lajur. 
